In this paper we examine more closely some of the forces that underlie economic growth at the county level. In an effort to describe a much more comprehensive regional economic growth model, we address a variety of different growth hypotheses by introducing a large number of growth related variables. When formulating our hypotheses and specifying our growth model we make liberal use of GIS mapping software to "paint" a picture of where growth spots exist and why. Our empirical estimation indicates amenities, state and local tax burdens, population, amount of agricultural activity, and demographics have important economic growth impacts.
Introduction
The last century has seen significant changes to the face of the US Midwest. An area once dominated by the agricultural industry is increasingly feeling the squeeze as the relative importance of primary agriculture continues to decline. Many rural counties have had to come to grips with the reality that given the current and future outlook for primary agricultural production the future is not very attractive from a long-term growth perspective. The development of large machinery and other labor saving technologies has left many rural county residents looking to the future with concern and uncertainty. While it is obvious that the adoption of new agricultural practices, machinery, and technologies have obviously led to a cheaper basket of food and nonfood goods for the American consumer, it is also true that the cost of development has come to bear on rural America, particularly in the Midwest. Some rural counties in the Midwest were able to offset the loss of agricultural production and marketing jobs in the last half century by bolstering local economies through manufacturing and service activities. However, as outsourcing production and jobs to other countries continues, such business and job opportunities are increasingly more difficult to secure.
With the goal of growing total county incomes we explore a range of factors hypothesized to explain total county income growth. In this largely data driven endeavor we explore various demographic, economic, agricultural, amenity, and local government and state fiscal variables that have been hypothesized to explain rural economic growth in both formal models and policy discussions. Our Midwestern study examines a cross-section of counties in Minnesota, Wisconsin, Illinois, Iowa, Missouri, Kansas, Nebraska, and South Dakota for a total of 739 counties.
Conceptual Framework
Given the complexities of describing a complete economic growth model from microeconomic foundations to the county level, we present a stylized growth model which embodies the key features hypothesized to be associated with economic growth. Total county income (TCI) at any point in time (t) is simply the product of population (P) and per capita income (PCI). 
Within this model we can conceptually describe how each of population and per capita income growth within a given county will likely be affected by different variables. In the discussion to follow population growth is largely argued to be a function of amenities and tax variables while per capita income growth is a argued to be a function of county characteristics related to demographic, industry characteristics, and spillovers realized through physical location of the county.
The growth literature is quite developed for general economic growth but much less so from a regional or at a least rural growth perspective. To examine the factors important to economic growth, we adopt a data-driven approach which allows us to tailor our analysis specifically to our region and county frame of study. In the growth model we specify, total county income growth between two points in time is a function of a number of initial economic and demographic conditions, region specific characteristics, and industry composition. Adopting a Cobb-Douglas style functional form, county income growth for a county indexed by i is written as PFINC i,t is the share of the counties income that came from farming; NMC i,t is a dummy =1 if the county was located adjacent to a metro county; UD i,t is a dummy variable =1 if the county had a population of 50k plus in t; ID i,t is a dummy variable =1 if the county has an interstate; UP i,t is a dummy variable if the county was home to a significant University and was not in a major metropolitan center; Sd i,k is a dummy variable indicating the county is present in one of the k states; and ε i is a random error.
Each of these variables and their relationship to (regional) county income growth is explained in greater detail in the following discussion.
Initial Population and Per Capita Income
Initial population (P)and per capita income (PCI) allow us to control for convergence. Are the rich residents getting richer or are the populous counties getting richer? Since the population of our Midwestern cross-section of counties varies considerably by state and county, examining the effects of population may allow assessing how population within a county matters. Additionally, do higher per capita income counties grow faster or are poorer counties growing faster and converging with richer counties.
Share of income from Agriculture and county Growth
Since agriculture has traditionally held the greatest influence in many Midwestern counties we wish to examine the impact of agriculture income share within the county on economic growth.
To see how counties with a strong presence of agriculture have fared we compute the share of total county income from farming (PFINC) which is total farm cash receipts divided by total county income. While agricultural crop production has faced increasing competition and long-run declines in real prices, some counties have enjoyed additional growth in value added livestock activities. To account for this increase in livestock receipts, we include growth in livestock sales receipts within the county,
, over the period of analysis.
Demographics and Education
Many rural counties have tended to age as agricultural labor has been replaced by larger machinery. This shift in the agricultural industry has left many rural counties with aging populations and a question of who will be able to maintain the county income base. To examine the effect of aging population on county income growth we include the percent of the population 65 and over (PPOP65). Further, to control for "the next generation" of young and working age rural residents, we include the share of the population between 20 and 34.
Central to many growth models is the role of human capital. The Midwest, while tending to have a better educated population than other areas of the US (e.g. the South), witness variation in level of education from county to county. To control for the effect of an educated population within the county, we use the share of the population having a college degree or higher (PCOL).
Location Characteristics
The role of spatial location and spatial spillovers in the economic growth process has received much attention. Spatial externalities are believed to play a role in the new geographic economy (Fujita, Krugman, and Venables, 1999 The literature on agglomeration economies and economic spillovers suggests the location of a county and access to major markets play an important role in the growth process (esp. rural). To control for these location specific characteristics we include a variable indicating proximity to a metro county (NMC), the percent of the population that commutes 30 minutes or more to work (PPOPCOM), and the presence of an interstate in the county (ID). To capture any urban effect we included a dummy variable for urban counties with a population in excess of 50,000 (UD).
Finally, since counties which contain major secondary educational institutions may enjoy additional economic benefits and externalities, we created a dummy variable =1 if the county was home to a significant University but was not in a major metropolitan center.
Entrepreneurial Ability
At the heart of every business venture are the entrepreneurs that commit time, effort, expertise, and capital. To control for entrepreneurial presence outside of the agricultural sector we include the number of non-farm proprietors per capita (NFPPC). Although non-farm proprietors measures businesses, we postulate that a greater concentration of NFPPC also reflect greater entrepreneurial ability in the county.
Amenity Index
A number of studies have indicated amenities and quality of life play an important role in economic growth at the county level (Gottlieb (1994) , Dissart and Dellar (2000) , Halstead and Dellar (1997) , and Rudzitis (1999) (Roback 1982 (Roback , 1988 or land values (Cheshire and Sheppard, 1995) . Likewise, research indicates that workers are willing to forego some wage income and incur higher housing costs in return for a higher level of amenity services.
Most recreational amenities are largely classified as public goods. As a result of the nonexcludability of most trails, recreational areas, and parks in the Midwest it is appropriate to expand our interpretation of amenity benefits to "reasonable access" beyond county boundaries The recreational amenity index we create is a function of rails-to-trails miles (RTT), National
Resources Inventory (NRI) recreational land acres (NRI l ), and NRI recreational water acres (NRI w ) 3 . For county i the amenity index is calculated in the following manner:
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Summation of the three recreational amenity variables above embodies the assumption that recreational amenities complement one another. This is a reasonable assumption since we would expect that a recreational water area will have more amenity value if there is also a bike or hiking trail (ie. a rails-to-trails trail) nearby than if it did not. It is also worth noting here that the type of amenities we are considering do not include visitors centers, museums, or convention facilities.
While these amenities may indeed contribute to local county income growth, the amenities for which we are primarily concerned are those which increase the value of the residents' leisure time and draw in additional residents. While other amenity indices have been proposed (McGranahan, 1999) such measures of local amenities may contain too little variation or lack some of the key characteristics of a particular region of interest.
COE Designated Swimming Areas
A second indicator we use as an indicator of local recreational amenities is the number of designated swimming areas on U.S. Army Corps of Engineers (COE) projects. In exploratory analysis we found that the number of designated COE swimming areas was highly correlated with other COE recreational variables such as hiking trails, camping areas, and boat launches to name a few. As with the amenity index, there is obvious reason to believe the recreational benefits associated with COE projects are likely going to extend beyond the county boundaries. To capture this effect we create a total COE value for each county which is comprised of the number of COE swimming areas in the home county plus those in the surrounding counties:
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Another of the policy tools available to the policy maker is revenue collected through taxes and how that money is spent within the count,. local government fiscal behavior. Every five years the US Census of Governments collects detailed data for all county, town, city, and other local governments. These data contain detailed information on where local government monies have been collected and how the funds have been spent. The Census dataset is a comprehensive list of sources and expenditures for local governments ranging from property to death and gift taxes on the revenue side and government wages to library expenses on the expenditure side. To control for the local tax burden we use property tax expenditures per capita (PTPC).. To control for local inefficiency in local government provision of services we use total salaries and wages per capita (TSWPC). This particular measure allows us to capture the scale effects related to the provision of government services relative to local population size.
The third government fiscal variable is the effect of transfers from the State government to local government bodies per capita (STPC) on county income growth. The level of transfers to local governments from the state may reflect the level of subsidization from the state government. We included this local transfer variable to examine whether or not counties that that a higher level of transfers enjoy more growth..
State Tax Burden
We are primarily interested in examining the micro factors contributing to local economic growth. However it is hypothesized that the state within which county reside will have an impact on economic activity at the county level. One method we to capture the broader state effect is to include a state dummy variable for 8 states in our sample when conducting regression analysis. 
State Effects
Between each state there will be variation in parameters that have not already been discussed. To control for such characteristics that vary from state to state we include a set of state dummy variables (Iowa is the default state which is omitted from estimation).
Data and Regional Overview
The variable we wish to explain in this analysis is total county income growth. figure   2 ).
In figure 5 we notice that the most concentrated counties with residents 65+ are located throughout much of Missouri (counties with a a large share are red and counties with a low share are indicated by blue in figure 5 ). In figure 6 we see that the young working force population, population aged 20-354, is spread quite evenly throughout the sample area with low concentrations in Missouri and north eastern Wisconsin. The average percent of the population with a college degree for our cross-section of Midwestern counties is 13% with Minnesota and South Dakota averaging 13.7% and Missouri averaging 10.8%. From figure 7 we can see
Missouri tends to rank low as compared to other states in the sample.
The proportion of the population which commutes 30 minutes or more averaged 18.6% in 1990
for the entire sample. In figure 8 we see the high commute time areas are primarily in the eastern states and Missouri. Indeed, the share of those commuting in Missouri was 26.3% and Illinois was 24.8% (table 1) . Other location specific parameters indicated about 33% of the counties have an interstate within the county or in very close proximity to county borders and abut 14% of counties had a population greater than 50,000 in 1990 (table 1) . Figure 11 indicates the counties which we deemed were close to a metro. For cities between 100 and 200 thousand a single ring of counties around this was used while for metro counties in excess of 200 thousand a double circle of surrounding counties was used.
For all counties the average share of farm income relative to total county income was 8.9% but also varied a great deal by state (table 1 and In addition to those recreational amenities included in the amenity index (i.e trails and recreational land and water acres) we also include COE swimming areas to proxy for the presence of other recreational amenities associated with COE projects. In the Midwest COE projects were largely initiated for purposes of flood control with recreational development a secondary goal.
However COE projects are often sites where recreational development occurs. Figure 13 accounts the incidence of COE designated swimming areas in the home plus nearest four counties.
Property taxes per capita range anywhere from $31 to over $2,700 (figure 14) with an average of $64 for all counties (table 1) . It is quite clear from figure 14 that property taxes do vary considerably from state to state. Missouri for example has an average per capita property tax burden of $230 which is about a quarter of the average per capita property tax burden in Kansas of $970. In figure 15 we can see most of the local governments in the northern counties of of the variability in total county income growth over the period 1990 to 2001. The estimated coefficient for initial 1990 population was found to be significant while initial per capita income was not. Since total county income is the product of population and per capita income, these results would not tend to support the basic idea of convergence based on population. That is, other things equal, counties with large populations grew at a faster rate than did less populous counties. At the same time, the coefficient estimate for a county with a population of 50,000+ was found to be negative and statistically different from zero with at least a 99% level of confidence.
This result coupled with the estimates for initial population implies that counties with a larger population grow at a faster rate but this rate needs to be adjusted downward if the county has a population greater than 50K.
The location specific variable with the share of the population commuting 30 minutes or more, and those counties which neighbored a metro areas, largely capturing the suburban effect, indicated increased economic growth as indicated by the positive and statistically significant estimated coefficients. In addition the coefficient controlling for the presence of a major University in a non-metro areas was positive but not statistically significant. The controls for demographic variables included percent of the population in different age groups, transfer payments per capita, and percent of the population with a college degree.
To control for the level of primary agriculture present within the county the share of total county income from farming and was estimated to have a negative relationship which was statistically different from zero. However, to account for value added the growth in livestock output we also included a variable to capture growth in the livestock cash receipts and was estimated to have a positive and significant impact. These results taken together imply that counties with heavy emphasis on agricultural production are disadvantaged but that counties that saw their base of livestock sales growing also experience county income growth. Location specific variables such as having an interstate within the county were found to be insignificant.
We found that both population 65+ and percent of population 20-34 had a negative and statistically significant impact on county economic growth. Transfer payments per capita also had a negative result which was statistically significant (note this variable looses its statistical power in subsequent regressions). The percent of the population with a college degree was not found to have a significant impact on county income growth.
To look at state effects we included a set of state dummies where Iowa is the omitted variable.
We find Illinois performed worse relative to Iowa while Minnesota, South Dakota, and Wisconsin counties outperformed Iowa counties in terms of county income growth. Nebraska, Kansas, and
Missouri did not have a statistically different effect relative to Iowa while holding all other variables in the model constant.
The estimation results indicate that counties with a higher amenity index experienced greater levels of economic growth with an estimated coefficient which is statistically different from zero with at least a 95% level of confidence. Similarly, counties with COE swimming areas in the home or surrounding counties also tended to experience greater economic growth with an estimated coefficient of 0.0031 which is statistically different from zero at the 95% level of statistical confidence. These results would tend to imply recreational amenities such as bike trails, recreational areas, and COE projects with recreational amenities do indeed tend to result in greater economic growth.
Local tax variables were found to have a statistically significant impact on county income growth.
Both property taxes per capita and state transfers to local governments per capita were negative with at least a 99% level of statistical significance the estimated coefficient is different from zero.
The variable for government salaries and wages was also found to be negative but at the 95% level of significance.
The second model in An increase in the percent of the population 65+ has a per capita impact of negative $493 and the percent of population 20-34 also has a relatively large impact of negative $351 per capita.
Counties that border a metro area enjoyed additional county income growth resulting in a total change in county income of $27.3 million while counties that had populations in excess of 50,000 grew slower and would have experienced $72 million less in total county income while holding all other variables constant.
Conclusions
Rural and regional economic growth is admittedly a complex issue and, in a perfect world, would include other variables that have not been covered in this analysis. However, given the economic theory, data availability, and the region of interest, this study has conducted a reasonable analysis of the factors underlying economic growth at the county level and is of interest to both the academic and policy maker alike. Practical considerations prevent us from going into great detail on each aspect of the growth model. Rather, we opt to provide a much broader growth model and incorporate a variety of different growth related concepts rather than focus on a narrow subset of ideas, and as a result we are able to describe a much more comprehensive growth scenario.
It should have come as little surprise that counties with a heavy agricultural presence have not fared well relative to other counties. Indeed, the long term trend for agriculture in general is not encouraging especially for those counties which rely to a great deal on crop production. However, our analysis does show that counties which have increased their value added agriculture, measured in this study through growth in livestock sales receipts, are able to enjoy additional economic growth. This may serve as an indicator for some rural counties in the Midwest who may have a comparative advantage in livestock production to examine and promote increased livestock production to prop up rural incomes.
Recreation amenities, both those created locally and those provided by the federal government, have a positive and statistically significant impact on county economic growth. We hypothesize that this occurs because local recreation amenities provide a favorable location to employers situating plants and businesses and because workers and their families are attracted to recreation amenities in residential location decisions. Further, we anticipate that recreation amenities will play an even more important role in the future as the demand for outdoor recreation grows with growing incomes, leisure time, and population. The set of regional or neighboring recreation amenities makes a county a more attractive location than do own county recreation amenities alone. Individuals are mobile in their recreation and readily travel across county and even state lines in recreating and some neighboring county recreation amenities may be less distant than own county recreation amenities. Regional coordination of recreation development may allow economies of size and scale in recreation development. Longer trails are generally preferred to shorter trails, larger lakes to smaller lakes, and larger parks to smaller parks. Increasing size and scale may both allow for more economic provision of recreation services both on-site and off-site of the recreation facility and a broader range of recreation services provided both publicly and privately.
The structural changes to the agricultural industry over the last 50 years have been responsible, at least in part, to the aging populations in many Midwestern counties. We have found counties with an aging population experience slower economic growth and this may be of concern for many rural counties in the future as they start to see their tax base dry up and need to rely more heavily on state and federal transfers to maintain services.
Our empirical analysis indicates that increased local tax burdens have a negative impact on growth. Local tax burdens can be reduced but that will impact local services if no other changes are made. We further have found evidence suggesting counties with high local government salaries relative to the county population also have had a negative impact on growth. Economies of size and scale can be capture by consolidation, reorganization, and regionalization of services.
Such economies reduce the cost of services but also will create reduced local employment opportunities. Efficiency in service delivery can be improved in a number of ways, but efficiency gains may come at the cost of displaced staff, changed delivery systems, and reduced convenience in obtaining services. Changes in local fiscal policies are one of the factors important to improving economic vitality and growth in Midwestern counties. These changes are not without costs, but they are critical to the economic future of the state. Rural counties face a number of challenges in providing local government services. The remoteness of rural counties can increase service delivery costs, spare populations can make it difficult to achieve the economies in service delivery realized by more urban counties, declining rural populations and antiquated technology can lead to inefficiencies in service delivery, and real property provides the only significant local revenue source. Further, if rural counties want to improve their economic vitality and growth and attract and retain businesses and people, they need to provide the appropriate environment, both economic and quality of life.
Appendix
To interpret the results in a meaningful manner the two logical question that should be answered are 1) what is the change in the total county growth rate due to a change in one of the independent variables the 2) how does this change in the growth rate translate into changes in the predicted level of future total county income. The change in growth rates for this model is written as: For any given set of independent variables, the associated (or predicted) growth rate will be: The given coefficient is equal to zero -***= significant at the 1% level, **= significant at the 5% level, *= significant at the 10% level. -$4,060 -$89.97 + All changes reflect a 10% (ln) change from the mean sample value with the exception of dummy variables, the amenity index, and COE swimming areas. ++ Variables whose estimated coefficients were statistically different from zero with at least a 90% level of statistical significance have been highlighted in the above table
